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Do Patients with Critical Limb Ischaemia Undergo Multiple Amputations
after Infrainguinal Bypass Surgery?
L. Whittaker, L. D. Wijesinghe∗, D. C. Berridge and D. J. A. Scott
Department of Vascular and Endovascular Surgery, St James’s University Hospital, Leeds, LS9 7TF, U.K.
Background: it has been suggested that an aggressive policy of bypass for limb salvage in critical ischaemia may result
in patients subsequently undergoing multiple amputations. The aim of this study was to test this suggestion in the
context of a dedicated Vascular Surgical Unit in a U.K. teaching hospital.
Methods: three hundred and sixty-eight patients undergoing lower limb bypass operations for critical limb ischaemia
between April 1991 and March 1999 were studied retrospectively. Their median age was 69 years (IQR 64–75) and 243
(66%) were men.
Results: seventy-five operations were followed by one or more amputation (20%). Only 2% were multiple amputations.
Age and sex had no effect on amputation rates, but emergency bypass operations led to a higher rate of amputation in
those with critical limb ischaemia.
Conclusion: patients with critical limb ischaemia who undergo lower limb bypass surgery rarely have subsequent multiple
amputation.
Introduction of amputation following lower limb bypass surgery
for CLI in patients treated in a dedicated Vascular
As the age of the population increases, the number of Surgical Unit in a UK teaching hospital.
people presenting with peripheral vascular disease
and critical limb ischaemia (CLI) will also increase. The
Second European Consensus Document on Chronic
Critical Leg Ischaemia1 estimated the incidence of
Patients and MethodsCLI at 50 to 100 per 100 000 population per year.
Reconstructive arterial surgery is advancing and in- A retrospective study was performed on patientscreasing numbers of revascularisations are being per- undergoing lower limb bypass surgery for CLI atformed.2,3 Evidence is now accumulating that St James’s University Hospital, Leeds, U.K., betweenappropriately performed vascular surgery leads to April 1991 and March 1999. Data were obtained fromhigh patency rates and significantly reduced am- clinic letters, hospital discharge and computerisedputation rates in specialised units.2,4 The greater cost operation records and recorded on a spreadsheet (Mi-effectiveness of successful revascularisation over am- crosoft Excel).putation3 further stimulates the increase in bypass Three hundred and sixty-eight patients underwentsurgery. Mitigating this increase is the apparent per- lower limb bypass operations during the study period.ception by some clinicians in primary care, non-vas- Their median age was 69 years (IQR 64–75 years) andcular specialities and even some vascular units that 243 (66%) were men; 83% had clinical or electro-bypass for critical ischaemia is followed all too often cardiographic evidence of ischaemic heart disease; 38%by a sequence of successive amputations, prolonging were cigarette smokers at the time; 20% were diabeticthe hospitalisation and misery of patients as well as and 18% had a history of hypertension.increasing the cost to the institution, and ultimately All operations were performed by or under the closethe NHS. supervision of a consultant vascular surgeon underThe aim of this study was to assess the frequency regional, general or a combination of regional and
general anaesthetic. All patients received prophylactic
∗ Please address all correspondence to: L. D. Wijesinghe, Department antibiotics on induction of anaesthesia and intravenousof Vascular and Endovascular Surgery, St James’s University Hos-
pital, Leeds, LS9 7TF, U.K. heparin (5000 units) before the application of vessel
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Fig. 1. Graph showing limb salvage considered as avoidance of major amputation. The number at risk refers to the number of intact
bypassed limbs available for analysis.
clamps. Patients were enrolled in a duplex graft sur- Results
veillance programme and were prescribed aspirin
There were three hundred and sixty-eight lower limb75 mg daily. Formal anticoagulation with warfarin was
bypass operations for CLI as defined by the Europeanemployed selectively when indicated for medical
Consensus Document (1992). The median follow-upreasons such as venous thromboembolic disease or
was 3 years (IQR 11 months–6 years). Three patientsatrial fibrillation.
were lost to follow-up at 3, 5 and 15 months whenDistal grafts were defined as bypasses to any artery
they appear to have changed address. None of thesedistal to the below-knee popliteal. Major amputation
was an amputee at the time. Limb salvage is shownwas defined as below-knee or higher. End points were
in Figure 1.amputation and death.
Of the 368 operations, 293 were elective (80%) and
75 were emergency (20%); 287 (78%) bypasses using
vein grafts were performed and prosthetic grafts were
used in 81 cases (22%).
There were 75 amputations following bypass sur-
Statistical Analysis gery, 56 in men and 19 in women (log-rank test p=
0.11). There were 55 major amputations, 30 below
Statistical analysis was performed using Statview soft- knee (BK) and 25 above knee (AK). There were two
ware package (SAS, N. Carolina, U.S.A.). Survival data transmetatarsal amputations and 18 toe amputations.
was analysed by Kaplan–Meier plots and comparisons No patients required a hip disarticulation or hind-
made using the log-rank test. Categorical data was quarter amputation. The percentage of major am-
putations following each type of bypass is shown incompared using the Chi-squared test.
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Fig. 2. Graph showing limb salvage considered as elective vs. emergency procedures.
Table 1. Frequency of major amputations following each bypass (31%) subsequent amputations (Fig. 2) (log-rank test
operation.
p=0.04); 18% of vein graft bypasses were followed by
Operation Number Number of amputation compared to 30% following prosthetic
performed for major bypass (Fig. 3) (log-rank test p=0.03).
CLI amputations (%) Thirty-five amputees died during the follow-up
Femoro-popliteal vein graft 232 35 (15) period. Of these, 25 were men (45% of male amputees)
Femoro-popliteal prosthetic 65 19 (29) and 10 were women (53% of female amputees). The
graft median time from amputation to death was 10 weeksFemoro-distal vein graft 55 16 (29)
Femoro-distal prosthetic graft 16 5 (31) (IQR 3–49 weeks). The 1-year mortality rate among
the amputees was 46% compared to 28% among non-
amputees (p=0.03; log-rank test).
Table 1. Eight of the initial amputations were later
revised at a higher level (2 BK and 6 AK) and represent
2% of patients undergoing infrainguinal bypass for Discussion
CLI.
The median age of major amputees at the time of Recent reports have illustrated the value of aggressive
primary arterial reconstruction and bypass to distaltheir first bypass was 68 years (IQR 56–72). The median
length of time between bypass and subsequent am- vessels for critical limb ischaemia, with high patency
rates and significantly reduced amputation rates, al-putation was 3 weeks (IQR 0–14 weeks). There was
no difference between the age of amputees and that lowing patients to remain mobile and maintain a better
overall quality of life as long as the graft remainsof non-amputees (Mann–Whitney test: p=0.08).
A total of 293 patients had elective bypass surgery, patent.2,3,5,6 Patients with a successful reconstruction
survive longer than those undergoing primary am-of whom 52 (18%) went on to have an amputation.
Seventy-five had emergency bypass surgery with 23 putation.6 Centres have reported limb salvage rates of
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Fig. 3. Graph showing limb salvage considered as vein vs. prosthetic bypasses.
more than 80% and recently the positive effect of these Sayers et al., neither age nor sex appeared to be pre-
disposing factors for amputation.10 However, the pro-techniques has been shown to apply in older age
groups, including patients in their eighth and ninth portion of amputations following emergency bypass
surgery significantly exceeded that following electivedecades.5,8–10
Successful arterial revascularisation is more cost bypass (Chi-squared=6.14, p=0.01). The number of
multiple amputees is so small that no statistical con-effective than primary amputation, and an energetic
approach to reconstruction could result in savings to clusions can be made about the influence of comorbid
conditions such as heart disease, diabetes and smoking.the Health Service of over 20 million per year.5,10
However, the presence of severe, diffuse vascular dis- The data available do not allow calculation of graft
patency and neither can we tell if any grafts wereease often makes a patient more susceptible to later
amputation, and therefore some opinions favour prim- patent at the time of amputation. However, the pur-
pose of this study was not to describe the patencyary amputation.6,11 Arterial reconstruction could delay
an inevitable amputation or at best maintain a limb rates of the subgroups of bypasses, but rather to
examine the frequency of multiple amputations inof limited use, requiring ongoing treatment until the
impending death of the patient.5,12,13 A secondary am- patients who have bypasses for critical ischaemia.
Previous work from our unit relating to prostheticputation following an unsuccessful arterial re-
construction has some severe disadvantages: a high femoro-distal bypasses14 shows one and two patencies
(64% and 51%, respectively) with corresponding limbincidence of wound healing complications and the
potential risk of a further amputation at a higher salvage rates of 85% and 80%. In the group described
here, limb salvage at 5 years approached 80%. It waslevel.11
This study shows that infrainguinal bypass for CLI not surprising that prosthetic grafts and emergency
procedures carried a poorer outcome with respect toresults in major amputation in 15% of cases, a figure
which compares favourably with previous work from limb salvage than vein grafts and elective surgery.
This study has shown that only 2% of patientsother centres.4,5,8,10 In agreement with the findings of
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